Immunocytogenetics: localization of transcriptionally active rRNA genes in nucleoli and nucleolus organizer regions by use of human autoantibodies to RNA polymerase I.
Cytological staining with silver nitrate (AgNO3) has proved useful for the localization of nucleoli in interphase nuclei, as well as of nucleolus organizer regions (NORs) in metaphase chromosomes. The affinity of interphase nucleoli and chromosomal NORs to silver is a direct measure of the ongoing transcriptional activity of the rRNA genes or their activity during the preceding interphase, respectively. Correspondingly, human autoantibodies directed against chromatin-associated RNA polymerase I (RPI) should also be of value in the investigation of transcribed rRNA genes. Indirect immunofluorescence using the anti-RPI antibody as a probe has been employed successfully to visualize the chromosomal distribution of NORs in various mammalian species, as well as in human tumor cells. Immunofluorescence staining even permits the identification of heteromorphisms and small aberrations of the chromosomal NORs. The fluorescent intensity of interphase nucleoli is correlated with the different stages of nucleolar activation. In male gametogenesis, RPI-positive granules are present during meiotic prophase up to pachytene, as well as during the early and middle spermatid stages.